Modulatory effect of esophageal intraluminal mechanical and chemical stressors on salivary prostaglandin E2 in humans.
As has been demonstrated, infusion of hydrochloric acid (HCl) and pepsin into the human esophageal lumen, which mimics the natural gastroesophageal reflux, results in a significant increase in salivary volume, salivary bicarbonate and epidermal growth factor. However, the impact of intraluminal acid/pepsin solution on salivary prostaglandin E2 (sPGE2), the major protective factor of the upper alimentary tract, has never been explored. Therefore, using the newly developed esophageal perfusion model, the impact of both mechanical and chemical stimuli of the esophagus on sPGE2 secretion in humans was studied. Salivary PGE2 was assessed in saliva collected during basal conditions, chewing of parafilm, placement of intraesophageal tubing, inflation of intraesophageal balloons, and perfusion with sodium chloride, HCl, or HCl/pepsin solutions. The concentration of sPGE2 was measured using the RIA kit from Amersham (Arlington Heights, IL) after the solid-phase extraction and derivatization. The concentration of sPGE2 in the basal saliva was (mean +/- standard error of mean) 186 +/- 31 pg/mL and was similar during the chewing of parafilm (171 +/- 32 pg/mL). The placement of intraesophageal tubing, however, resulted in a significant decline of sPGE2 concentration to the value of 91 +/- 22 pg/mL (P < 0.01). This decline was maintained when intraesophageal balloons, which compartmentalized a 7.5 cm perfused segment of the esophagus, were inflated (86 +/- 17 pg/mL; P < 0.01). This decline was potentiated further when subsequent perfusion with saline was implemented to reach the lowest value of 46 +/- 17 pg/mL (P < 0.001 versus basal and P < 0.05 versus tubing and balloon evoked values) at the end of the perfusing procedure. Esophageal perfusion with acid and acid/pepsin solution, however, partly restored the significant decline in sPGE2 concentration observed during prolonged perfusion with saline. The sPGE2 output during basal conditions was 89 +/- 13 pg/min and increased dramatically during stimulation by placement of intraesophageal tubing (241 +/- 48 pg/min; P < 0.01) and inflation of intraesophageal balloons (244 +/- 48 pg/min; P < 0.01). Subsequent esophageal perfusion with saline resulted in a gradual decline of sPGE2 output evoked by mechanical stimuli that reached the final value of 178 +/- 39, which was not significantly different from that observed in the basal condition (P < 0.1 versus basal value). Introduction of HCl and pepsin into the perfusing solution significantly prevented the decline of sPGE2 output observed during perfusion with saline (252 +/- 36 pg/min; P < 0.01 versus basal). The modulatory impact of mechanical and chemical stimulation on sPGE2, demonstrated for the first time in humans, may suggest the potential contribution of salivary prostanoids to the maintenance of the integrity of the esophageal mucosa.